J 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



© Publication number: 



0 476178 A1 



© Application number: 90118186.7 
© Date of filing: 21.09.90 



EUROPEAN PATENT APPLICATION 

© int.Ci.5: A61B 17/12 



@ Date of publication of application: 


1251 GR Laren(NL) 


25.03.92 Bulletin 92/13 


Inventor: Ruttgers, Gunter, Dipl.-lng. 


© Designated Contracting States: 


Spinnereistr. 8 
W-5190 Stolberg(DE) 


AT BE CH DE ES FR GB IT LI NL SE 


© Applicant: BIOPLEX MEDICAL B.V. 
Seizerbeeklaan 9 
NL-6291 HV Vaals(NL) 


© Representative: Brauns, Hans-Adolf, Dr. rer. 
nat et al 

Hoffmann, Eitle & Partner, Patentanwalte 


© Inventor: Janzen, Ernst, Dipl.-lng. 


Arabellastrasse 4 


Standelkruid 8 


W-8000 Miinchen 81 (DE) 



00 
CD 

rs 



© Device for placing styptic material on perforated blood vessels. 



© The invention relates to a device for placing 
styptic material, in particular of fibrous or spongy 
form, on perforated blood vessels, in particular ar- 
teries. A tube arrangement is provided which con- 
sists at least of a plug holder (2) and a thin-walled 
sheath (1) connected therewith which serves to 
guide the styptic material onto a perforation of a 



blood vessel. The device also comprises a pusher 
(3) which is arranged to be longitudinally displace- 
able in the tube arrangement, and a tissue dilator 
(10) guided in the tube arrangement essentially free 
of play, the tissue dilator having an outer diameter 
greater than that of the perforation and a coaxial 
guide channel (11). 
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The invention relates to a device for placing 
styptic material, particularly of a fibrous or spongy 
form on perforated blood vessels, in particular ar- 
teries. 

In certain medical operations on the human 
body, such as cardiac catheterisation and dilata- 
tion, a catheter or other aid is inserted through the 
arteries up to the heart or the heart region of 
patients. For this, the groin region of the human 
body represents a suitable location for the insertion 
of such instruments into the artery, whereby the 
artery runs from 1 .5 to 4 cm beneath the skin and 
can be easily located. In order to insert the instru- 
ment into the artery, this is pierced or perforated. 
However, after completing such an operation and 
removing the devices, significant problems of 
bleeding through the perforation in the artery often 
arise. 

In order to stop the bleeding and avoid 
hematomas or aneurisms, it has been customary to 
apply pressure to the artery in the perforated re- 
gion for a 1/2 to 1 hour or longer until the opening 
in the artery has closed to the extent that it resists 
the blood pressure and does not burst open again. 
The personnel costs for such an operation are 
therefore high, as skilled workers must concern 
themselves with the closing of the perforated artery 
for a long time after the actual operation. Further- 
more, the potential danger of aneurisms or 
haematomas occurring on account of the bursting 
open of the arteries at the weakened point exists 
for a long time after the operation. 

A large loss of blood often arises if the artery 
bursts and can only be compensated for by blood 
transfusions. Additionally, in such a case, the per- 
foration must often be repaired by means of a 
further operation. 

DE-PS 30 20 611 describes a collagen fleece. 
Such a fleece would be applied to a defect of an 
artery to stop bleeding by haemostasis in order to 
prevent haematoma or an aneurism. However, 
problems arise with the exact positioning of the 
collegenic fleece onto the perforation of the artery, 
which is embedded in the tissue. When the col- 
lagenic fleece does not cover the entire perforation 
or only covers this with an edge portion thereof, the 
further danger exists that the perforation could 
open again at this weak-point on account of blood 
pressure. Consequently, the patient must still be 
taken care of by skilled medical personnel and 
pressure be applied to the blood vessel for a long 
period of time in order to remove the risk of an 
haematoma. 

In accordance with EP-0367516 one has also 
attempted to provide a device and a method for 
closing and sealing off a perforation in an artery. 
After the catheter of the artery is removed, a can- 
nula is placed in the tissue over the perforation and 



a tube having an inflatable balloon is supplied 
through the cannula over the perforation in the 
artery. A mechanical pressure can be applied on 
the perforation in the artery by inflating the balloon 

5 through the tube and the perforation is welded by a 
laser fed into the tube. However, it is questionable 
whether such a device can exactly locate the perfo- 
rated region with the cannula after the catheter has 
been pulled out and whether it is ensured that the 

70 balloon is placed about the artery rather than dis- 
placing soft tissue about the perforation. 

It is therefore an object of the invention to 
provide a device for placing styptic material on 
perforations in blood vessels with which a simple, 

75 quick and precise covering of the perforation in the 
blood vessel can be ensured. 

This object is solved in accordance with the 
present invention by the features of claim 1 . 

After a cannula located in the perforation is 

20 pulled out, this cannula being used for inserting 
probes into the artery, a guide wire remains in the 
artery which projects out from the perforation. Sub- 
sequently, a tissue dilator blunt at its front end is 
pushed along the guide wire via its guiding channel 

25 until it lies over the perforation. The tubing arrange- 
ment, which essentially has no play and is guided 
along the tissue dilator, is then also pushed up to 
the perforation. The tubing arrangement is then 
held in position and the tissue dilator together with 

30 the guide wire are then pulled away from the 
perforation out of the tubing arrangement. As pres- 
sure is always applied to the artery during this 
operation and no blood pressure is present, the 
perforation is contracted to such an extent that the 

35 danger of entering the artery with the sheath of the 
tubing arrangement does not arise, in addition, the 
diameter of the sheath and the outer diameter of 
the plug respectively are considerably greater than 
the diameter of the perforation. 

40 The very thin-walled sheath is supported and 

guided into the groin tissue by the tissue dilator 
along the guide wire so that it is not deformed. 

A prepared plug (preferably made of a col- 
lagenic material in the form of a collagenic fleece 

45 or a collagenic sponge, which represent all styptic 
materials here) located in the plug holder can then 
be pushed through the tube arrangement with the 
pusher, during which the front end of the sheath 
continues to lie on the perforation and is held in 

so this position. With such an arrangement, a plug can 
be precisely positioned to the outer side of an 
artery wall perforated by an operation thereon in 
order to stop bleeding by haemostasis and thus 
prevent haematoma or an aneurism. The great 

55 amount of time required for the conventional meth- 
od of applying pressure to the artery can also be 
considerably reduced. The artery is simply covered 
over from the outside so that blockages and other 
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dangers such as clots can be avoided. 

In a preferred embodiment of the device, the 
plug holder and the sheath have an essentially 
similar and constant inner diameter along their 
length. This ensures that the plug can be pushed 
from the plug holder into the sheath without transi- 
tion. 

In accordance with a further embodiment of the 
device, the sheath and the plug holder are ar- 
ranged coaxially in series. 

According to a further useful embodiment, the 
plug holder is joined with the sheath at an acute 
angle of approximately 5 to 45*. In this way, the 
tissue dilator can be pushed through the tissue up 
to the perforation together with the sheath which 
has been slid thereover. The tissue dilator and the 
guide wire can then be removed together from the 
tube system and the plug located in the plug 
holder can be applied onto the perforation through 
the plug holder and the sheath by means of the 
flexible pusher. 

In accordance with a further embodiment of the 
invention, the tube arrangement consists of a tube 
acting as both a thin-walled sheath and as a plug 
holder, a guide tube for the tissue dilator being 
connected with the tube at an acute angle. In this 
case, the flexible tissue dilator and the guide wire 
can be removed from the sheath and out of the 
guide tube, after which the plug in the plug holder 
can be applied onto the perforation with the pusher. 

In one advantageous embodiment, the sheath 
is connected to the plug holder by a screw fitting 
or a plug connection. A further preferred embodi- 
ment provides for an integral sheath and plug hold- 
er. Thus, the inconvenient connection of the device 
is spared and the number of parts can also be 
minimized. 

The pusher has a stop at its free rear end in 
accordance with an advantageous embodiment of 
the invention, the stop being movable up to the 
free end of the plug holder and having a surface for 
the thumb for the application pressure. In a useful 
embodiment, in order to maintain the tube arrange- 
ment in position against the pushing pressure, a 
finger support provided on the outer side of the 
tube arrangement, in particular the plug holder, is 
advantageous. 

In accordance with a further particular embodi- 
ment of the inventive device, the length through 
which the pusher may be freely pushed essentially 
corresponds to the entire length of the tube ar- 
rangement. This ensures that the pusher presses 
the collagenic plug out of the tube arrangement but 
not through the perforation in the artery. Further- 
more, the outer diameter of at least the free end of 
the pusher, apart from the play, corresponds to the 
inner diameter of the tube arrangement. Thus, a 
free displacement of the pusher can be ensured. 



So as not to unnecessarily enlarge the opening 
of the human tissue at the artery, it is advanta- 
geous to have the sheath thin-walled and select an 
inner diameter of the tube system or the outer 

5 diameter of the plug which is 1 0 to 30% larger than 
the diameter of the artery perforation. For a cath- 
eter having a measurement of 8 French, the sheath 
has at least 11 French. 

Preferably, styptic material in the form of a 

70 collagenic plug having its end facing the perforation 
consisting of loosened collagenic fleece is placed 
in the plug holder. The collagenic plug can also be 
a sponge. 

In a further preferred embodiment, the device 
75 consists of sterilisable material, the parts of which 
are preferably sterile and packed as disposable 
parts. In this case, the styptic material is already 
placed in the plug holder so that the device can be 
used directly after being unpacked. 
20 Three particularly advantageous exemplified 

embodiments described in the following are shown 
in the drawings, in which: 

Fig. 1 shows a tube arrangement according 
to the invention with a separate plug 
25 holder and a linearly guided tissue 

dilator; 

Fig. 2 shows a tube arrangement according 
to the invention with a bent tissue 
dilator; and 

30 Fig. 3 shows a tube arrangement of the in- 
vention with a sheath and a plug hold- 
er arranged coaxially in series. 
The device depicted in Fig. 1 shows a sheath 1 
integrally joined to a plug holder 2 at an acute 

35 angle of approximately 25°. A tissue dilator 10 
having a guide channel 11 extending along its 
entire length is arranged in the sheath 1 to be 
displaceable in the longitudinal direction. A styptic 
material in the form of a collagenic plug 8 having 

40 its end facing the perforation of loosened colla- 
genic fleece 9 is arranged in the plug holder 2. The 
plug 8, 9 can be pushed directly through the plug 
holder 2 into the sheath 1 and onto the perforation 
by means of a flexible pusher 3, which is also 

45 arranged to be displaceable in the longitudinal di- 
rection in the plug holder 2, after the tissue dilator 
10 and the guide wire have been removed. 

Fig. 2 shows a tube 13 which serves both as a 
thin-walled sheath 1 and as a plug holder 2, a 

50 guide tube 12 for the tissue dilator 10 integrally 
■ formed with the tube 13 being connected to the 
tube 13 at an acute angle. The tissue dilator ex- 
tends through the guide tube 12 and the sheath 1 
and is withdrawn out of the tube arrangement to- 

55 gether with the guide wire after the sheath 1 is 
placed on the perforation. The plug 8, 9 already 
placed in the plug holder can be pushed onto the 
perforation through the plug holder 2 and the 
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sheath 1 by means of the pusher 3 also located in 
the plug holder 2. The rearward free end of the 
pusher 3 includes a stop 5, which can be moved 
against the free end of the plug holder, and also 
has a pressure application surface 6 for the thumb. 

The device depicted in Fig. 3 shows a thin- 
walled sheath 1 in which a dilator 10 is arranged. A 
plug holder 2 includes finger supports 7 which 
maintain the tube arrangement in position against 
the pressure of the pusher 3. The pusher 3 has a 
stop 5, which may be brought into contact with the 
plug holder 2, and also includes a pressure ap- 
plication surface 6 for the thumb. A collagenic plug 
8, 9 and the pusher 3 are inserted in the plug 
holder 2. Also, the free end of the sheath 1 and the 
plug holder 2 respectively consist of an outer and 
an inner thread 4. 

When the sheath 1 has been placed on the 
perforation via the tissue dilator 10 and the latter 
located in the sheath 1 is. removed out of the 
sheath together with the guide wire, the plug holder 
2 comprising the plug of collagenic material is 
screwed onto the sheath 1. The pusher 3 is held 
with the thumb placed on the pressure application 
surface 6 and with the index and middle fingers on 
the finger supports 7. Subsequently, the collagenic 
plug 8, 9 is pushed with the pusher 3 through the 
tube arrangement to the end of the sheath 1 which 
lies on the perforation of the artery so that the 
styptic material 8, 9 leaves the arrangement. 
Thereafter, pressure is applied onto the styptic 
material with the device for approximately 5 min- 
utes before it is removed through the puncture 
channel in the tissue. After the first minute, the 
pressure applied on the artery is reduced in order 
to allow the blood to circulate. The haemostatic 
effect of the plug is thus activated and strengh- 
tened by the fresh blood flowing by the perforation. 

Thus, it may be seen that a precise placement 
of styptic material onto perforations in blood ves- 
sels can be carried out with this device, whereby 
the danger of haematomas or aneurisms is avoided 
and the long time required in the conventional 
methods for the application of pressure on the 
artery also lapses. 

Claims 

1. Device for placing styptic material, in particular 
of a fibrous or spongelike form, onto perforated 
blood vessels, in particular arteries, character- 
ized by 

- a tube arrangement consisting at least of 
a plug holder (2) and a thin-walled sheath 
(1) connected therewith for guiding the 
styptic material to a perforation in a 
blood vessel, 

- a pusher (3) insertable into the tube ar- 



rangement to be displaceable in the lon- 
gitudinal direction, and 
- a tissue dilator (10) guidable in the tube 
arrangement essentially without play, the 
5 tissue dilator (10) having an outer diam- 

eter greater than that of the perforation, 
and a coaxial guiding channel (11). 

2. Device according to claim 1, characterized in 
io that the plug holder (2) and the sheath (1) have 

an essentially similar inner diameter constant 
over their entire length. 

3. Device according to claim 1 and 2, character- 
75 ized in that the sheath (1) and the plug holder 

(2) are arranged coaxially in series. 

4. Device according to claim 1 and 2, character- 
ized in that the plug holder (2) is connected to 

20 the sheath (1) at an acute angle of approxi- 

mately 5 to 45 ° . 

5. Device according to claim 1, characterized in 
that the tube arrangement has a tube* (13) 

25 serving as a thin-walled sheath and as a plug 

holder (2), a guide tube (12) for the tissue 
dilator (10) being connected to the tube (13) at 
an acute angle. 

30 6. Device according to one of the preceding 
claims, characterized in that the sheath (1) is 
connected to the plug holder (2) by means of a 
screw fitting (4) or a plug connection. 

35 7. Device according to claims 2 to 5, character- 
ized in that the sheath (1) is integrally formed 
with the plug holder (2). 

8. Device according to one of the preceding 
40 claims, characterized in that the pusher (3) has 

a stop (5) arranged at its free rear end, the 
stop being movable against the free end of the 
plug holder (2) and having a pressure applica- 
tion surface (6) for the thumb. 

45 

9. Device according to one of the preceding 
claims, characterized in that the freely dis- 
placeable length of the pusher (3) corresponds 
at least to the entire length of its guiding 

50 channel. 

10. Device according to one of the preceding 
claims, characterized in that the outer diameter 
of the free end of the pusher (3) guided in the 

55 tube arrangement (2) corresponds essentially 

to the inner diameter of the tube arrangement. 

11. Device according to one of the preceding 
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claims, characterized in that finger supports (7) 
are provided on the outer side of the tube 
arrangement in order to maintain the tube ar- 
rangement in position against the pushing 
pressure. 5 

12. Device according to one of the preceding 
claims, characterized in that styptic material in 
the form of a collagenic plug (8) having its end 
facing the perforation of loosened collagenic w 
fleece (9) is placed in the plug holder (2). 

13. Device according to one of the preceding 
claims, characterized in that the tube holder (2) 

is transparent. 75 

14. Device according to one of the preceding 
claims, characterized in that the inner diameter 
of the tube arrangement and the outer diam- 
eter of the plug are respectively approximately 20 
10 - 30% greater than the diameter of the 
artery perforation. 

15. Device according to one of the preceding 
claims, characterized in that the device is 25 
formed of sterilisable material. 

16. Device according to one of the preceding - 
claims, characterized in that all parts of the 
device are packed sterile and air-tight as dis- 30 
posable parts. 
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